










)(5.9C*56$ [$ *U$ C*/J*$C*/J*$$,5+,<$$9(-*<=*5*<*5$$<(+(5+,*5$$4*=*-$ $2"^$4*=*-$2O^$
4*=*-$@>^$4*=*-$@@^$'*5$4*=*-$@"$F5'*56]$F5'*56$M&9&7$2K$ $?*/,5$
:33@$ +(5+*56$D,7,$'*5$G&=(5^$ 6,7,$'*5$'&=(5$ L*56$ +(-*/$9(9.-.<.$
=(7+.V.<*+$N(5'.'.<$'*5\*+*,$9(9.-.<.$B*C*+*5$*<*'(9.<$N7&V(=&7$'*5$
9(9(5,/.$ N(7=L*7*+*5$ $ =(=,*.$ $ '(56*5$ <(+(5+,*5$ $ N(7*+,7*5$$
N(7,5'*56],5'*56*5$ N(7-,$ '.C(7.$ +,5B*56*5$ N7&V(=.^$ +,5B*56*5$
</,=,=^$'*5\*+*,$+,5B*56*5$<(/&79*+*5f$
$ $ CU$ C*/J*$ C(=*7*5$ '*5$ J*<+,$ N(9C(7.*5$ +,5B*56*5$ N7&V(=.$ 6,7,$ '*5$
'&=(5^$ +,5B*56*5$ </,=,=$ 6,7,$ '*5$ '&=(5^$ =(7+*$ $ +,5B*56*5$
<(/&79*+*5$N7&V(=&7$N(7-,$'.*+,7f$
$ $ IU$ C*/J*$ C(7'*=*7<*5$ N(7+.9C*56*5$ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$




)(56.56*+$$ [$ 2U$ 4*=*-$ @$ *L*+$ X:Y$ F5'*56],5'*56$ G*=*7$ M(6*7*$ P(N,C-.<$ 85'&5(=.*$
?*/,5$2!K@f$
$ $ :U$ F5'*56]F5'*56$ M&9&7$ 2K$ ?*/,5$ :33@$ +(5+*56$ D,7,$ '*5$ G&=(5$
XZ(9C*7*5$ M(6*7*$ P(N,C-.<$ 85'&5(=.*$ ?*/,5$ :33@$ M&9&7$ 2@#^$
?*9C*/*5$Z(9C*7*5$M(6*7*$P(N,C-.<$85'&5(=.*$M&9&7$K@O"Yf$
$ $ >U$ 4(7*+,7*5$ 4(9(7.5+*/$M&9&7$ #$ ?*/,5$2!##$ +(5+*56$ 4(7*+,7*5$D*B.$
4(6*J*.$$M(6(7.$$0.N.-$$=(C*6*.9*5*$+(-*/$=(C(-*=$<*-.$'.,C*/$+(7*</.7$
'(56*5$ 4(7*+,7*5$ 4(9(7.5+*/$ M&9&7$ O$ ?*/,5$ :33!$ XZ(9C*7*5$
M(6*7*$P(N,C-.<$85'&5(=.*$?*/,5$:33!$M&9&7$:2Yf$
$ $ KU$ 4(7*+,7*5$4(9(7.5+*/$M&9&7$#K$ ?*/,5$ :33O$ +(5+*56$ D,7,$
XZ(9C*7*5$ M(6*7*$ P(N,C-.<$ 85'&5(=.*$ ?*/,5$ :33O$ M&9&7$ 2!K^$
?*9C*/*5$Z(9C*7*5$M(6*7*$P(N,C-.<$85'&5(=.*$M&9&7$K!K2Yf$
$ $ @U$ 4(7*+,7*5$ 4(9(7.5+*/$ M&9&7$ >#$ ?*/,5$ :33!$ +(5+*56$ G&=(5$





)(5(+*N<*5$$ [$ $ 4AP;?FP;M$ 4A)AP8M?;H$ ?AM?;MD$ ?FM_;MD;M$ 4PS1A08$ DFPF$













2U D,7,$ *'*-*/$ N(5'.'.<$ N7&V(=.&5*-$ '(56*5$ +,6*=$ ,+*9*$ 9(5'.'.<^$ 9(56*B*7^$
9(9C.9C.56^$ 9(56*7*/<*5^$ 9(-*+./^$ 9(5.-*.^$ '*5$ 9(56(T*-,*=.$ N(=(7+*$ '.'.<$ N*'*$
N(5'.'.<*5$ *5*<$ ,=.*$ '.5.$ B*-,7$ N(5'.'.<*5$ V&79*-^$ N(5'.'.<*5$ '*=*7$ '*5$ N(5'.'.<*5$
9(5(56*/U$
:U G&=(5$ *'*-*/$ N(5'.'.<$ N7&V(=.&5*-$ '*5$ .-9,J*5$ '(56*5$ +,6*=$ ,+*9*$
9(5+7*5=V&79*=.<*5^$ 9(56(9C*56<*5^$ '*5$ 9(5L(C*7-,*=<*5$ .-9,$ N(56(+*/,*5^$
+(<5&-&6.^$'*5$=(5.$9(-*-,.$N(5'.'.<*5^$N(5(-.+.*5^$'*5$N(56*C'.*5$<(N*'*$9*=L*7*<*+U$
>U 47&V(=&7$ *'*-*/$ B*C*+*5$ V,56=.&5*-$ +(7+.566.$'&=(5$ L*56$9*=./$9(56*B*7$'.$ -.56<,56*5$
=*+,*5$N(5'.'.<*5$+.566.U$
KU ?,5B*56*5$ N7&V(=.$ *'*-*/$ +,5B*56*5$ L*56$ '.C(7.<*5$ <(N*'*$ 6,7,$ '*5$ '&=(5$ L*56$
9(9.-.<.$=(7+.V.<*+$N(5'.'.<$=(C*6*.$N(56/*76**5$*+*=$N7&V(=.&5*-.+*=5L*U$
@U ?,5B*56*5$ </,=,=$ *'*-*/$ +,5B*56*5$ L*56$ L*56$'.C(7.<*5$ <(N*'*$ 6,7,$'*5$'&=(5$ L*56$
'.+,6*=<*5$&-(/$4(9(7.5+*/$*+*,$N(9(7.5+*/$'*(7*/$=(C*6*.$<&9N(5=*=.$*+*=$<(=,-.+*5$
/.',N$L*56$'./*'*N.$'*-*9$9(-*<=*5*<*5$+,6*=$'.$'*(7*/$</,=,=U$
"U G*(7*/$ </,=,=$ *'*-*/$ '*(7*/$ L*56$ +(7N(5I.-$ *+*,$ +(7C(-*<*56^$ '*(7*/$ '(56*5$ <&5'.=.$
9*=L*7*<*+$ *'*+$ L*56$ +(7N(5I.-^$ '*(7*/$ N(7C*+*=*5$ '(56*5$ 5(6*7*$ -*.5^$ '*(7*/$ L*56$
9(56*-*9.$ C(5I*5*$ *-*9^$ C(5I*5*$ =&=.*-^$ *+*,$ '*(7*/$ L*56$ C(7*'*$ '*-*9$ <(*'**5$
'*7,7*+$-*.5U$
#U ?,5B*56*5$ %(/&79*+*5$ *'*-*/$ +,5B*56*5$ L*56$ '.C(7.<*5$ <(N*'*$ '&=(5$ L*56$9(9.-.<.$
B*C*+*5$*<*'(9.<$N7&V(=&7U$


















X2Y D,7,$ '*5$ '&=(5$ L*56$ +(-*/$ 9(9.-.<.$ =(7+.V.<*+$ N(5'.'.<$ '*5$ 9(9(5,/.$ N(7=L*7*+*5$
=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56],5'*56*5$'.C(7.$+,5B*56*5$N7&V(=.$=(+.*N$
C,-*5U$




















X2Y %(=(+*7**5$ =(C*6*.9*5*$'.9*<=,'$'*-*9$4*=*-$@$C*6.$ 6,7,$'*5$'&=(5$C,<*5$N(6*J*.$
5(6(7.$=.N.-$'.+(+*N<*5$&-(/$)(5+(7.$*+*,$)(5+(7.$;6*9*$=(=,*.$'(56*5$<(J(5*56*55L*U$
















4(9C(7.*5$ +,5B*56*5$ N7&V(=.$ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$ 4*=*-$ >$ './(5+.<*5$ *N*C.-*$ 6,7,$









'*(7*/$ </,=,=$ =(=,*.$ <(+(5+,*5$ N(7*+,7*5$ N(7,5'*56],5'*56*5$ '.C(7.$ +,5B*56*5$
</,=,=$=(+.*N$C,-*5$=(-*9*$9*=*$N(5,6*=*5U$











?,B,*5$</,=,=$C*6.$ 6,7,$'*5$'&=(5$N(6*J*.$5(6(7.$ =.N.-$ L*56$9(5',',<.$ B*C*+*5$ V,56=.&5*-$





X2Y ?,5B*56*5$ </,=,=$ C*6.$ 6,7,$ '*5$ '&=(5$ C,<*5$ N(6*J*.$ 5(6(7.$ =.N.-$ '.C(7.<*5$ =(=,*.$


























































X2Y ?,5B*56*5$ N7&V(=.$ '*5$ +,5B*56*5$ </,=,=$ C*6.$ 6,7,$ C*.<$ N(6*J*.$ 5(6(7.$ =.N.-$ 9*,N,5$
C,<*5$N(6*J*.$5(6(7.$=.N.-^$'.*566*7<*5$'*-*9$*566*7*5$4(9(7.5+*/$'*5\*+*,$*566*7*5$
N(9(7.5+*/$'*(7*/$=(=,*.$'(56*5$<(+(5+,*5$N(7*+,7*5$N(7,5'*56,5'*56*5U$















*U ?,5B*56*5$ N7&V(=.$ C*6.$ 6,7,$ '.$ -.56<,56*5$ G(N*7+(9(5$ 4(5'.'.<*5$ M*=.&5*-$ L*56$ -,-,=$
=(7+.V.<*=.$ N(5'.'.<$ <,&+*$ =(C(-,9$ +*/,5$ :33O$ '.C*L*7<*5$ +(7/.+,56$ 9,-*.$ +*566*-$
'.+(+*N<*5$&-(/$)(5+(7.$*+*,$N(B*C*+$-*.5$L*56$'.+,5B,<$&-(/$)(5+(7.U$
CU ?,5B*56*5$ N7&V(=.$ C*6.$ 6,7,$ '*5$ '&=(5$ '.$ -.56<,56*5$ G(N*7+(9(5$ ;6*9*$ L*56$
9(9N(7&-(/$=(7+.V.<*+$N(5'.'.<$=(C(-,9$+*/,5$:33O$'.C*L*7<*5$+(7/.+,56$9,-*.$+*566*-$2$
_*5,*7.$:33OU$





X2Y ?,5B*56*5$ </,=,=$ *+*,$ C*5+,*5$ <(=(B*/+(7**5$ C*6.$ 6,7,$ '*5$ '&=(5$ '.$ '*(7*/$ </,=,=$
L*56$'.C(C*5<*5$N*'*$*566*7*5$4(9(7.5+*/$L*56$+(-*/$'.C*L*7<*5$=(C(-,9$C(7-*<,5L*$
4(7*+,7*5$4(9(7.5+*/$.5.$C(7=.V*+$V.5*-U$
X:Y G(56*5$ C(7-*<,5L*$ 4(7*+,7*5$ 4(9(7.5+*/$ .5.^$ N(9C*L*7*5$ +,5B*56*5$ </,=,=$ *+*,$





4*'*$ =**+$ 4(7*+,7*5$ 4(9(7.5+*/$ .5.$9,-*.$ C(7-*<,$ =(9,*$ N(7*+,7*5$ N(-*<=*5**5$ ?,5B*56*5$
47&V(=.$ D,7,$ '*5$ G&=(5^$ ?,5B*56*5$ %/,=,=$ D,7,$ '*5$ G&=(5^$ =(7+*$ ?,5B*56*5$ %(/&79*+*5$












































F5'*56]F5'*56$M&9&7$ 2K$ ?*/,5$ :33@$ +(5+*56$ D,7,$ '*5$G&=(5$9(56*+,7$ C*/J*$
6,7,$ '*5$ '&=(5$ C(7<(',',<*5$ =(C*6*.$ +(5*6*$ N7&V(=.&5*-$ L*56$ C(7+,B,*5$ ,5+,<$
9(-*<=*5*<*5$=.=+(9$N(5'.'.<*5$5*=.&5*-U$G*-*9$9(-*<=*5*<*5$+,6*=$<(N7&V(=.&5*-*5^$6,7,$
'*5$'&=(5$C(7/*<$*+*=$ +,5B*56*5$N7&V(=.$ L*56$'.+(+*N<*5$'(56*5$N7.5=.N$N(56/*76**5$*+*=$
'*=*7$ N7(=+*=.U$ ?,5B*56*5$ N7&V(=.$ +(7=(C,+$ '.C(7.<*5$ <(N*'*$ 6,7,$ '*5$ '&=(5$ L*56$ +(-*/$
9(9.-.<.$ =(7+.V.<*+$ N(5'.'.<$ L*56$ '.*56<*+$ &-(/$ N(5L(-(566*7*$ N(5'.'.<*5$ '*5\*+*,$ =*+,*5$
N(5'.'.<*5$ L*56$ '.=(-(566*7*<*5$ &-(/$ 9*=L*7*<*+U$ 0(-*.5$ 9(9N(7&-(/$ +,5B*56*5$ N7&V(=.^$
6,7,$'*5$'&=(5$L*56$'.+,6*=<*5$&-(/$4(9(7.5+*/$'*5$N(9(7.5+*/$'*(7*/$'.$'*(7*/$</,=,=$




9(56(5*.$ N(9C(7.*5$ +,5B*56*5$ <(/&79*+*5$ C*6.$ '&=(5$ L*56$ 9(9.-.<.$ B*C*+*5$ *<*'(9.<$
N7&V(=&7U$
F5+,<$9(-*<=*5*<*5$*9*5*+$F5'*56]F5'*56$M&9&7$2K$?*/,5$:33@$ +(5+*56$D,7,$
'*5$ G&=(5^$ N(7-,$ '.+(+*N<*5$ 4(7*+,7*5$ 4(9(7.5+*/$ +(5+*56$ ?,5B*56*5$ 47&V(=.$ D,7,$ '*5$
G&=(5^$ ?,5B*56*5$ %/,=,=$ D,7,$ '*5$ G&=(5^$ =(7+*$ ?,5B*56*5$ %(/&79*+*5$ 47&V(=&7U$ P,*56$
-.56<,N$4(7*+,7*5$4(9(7.5+*/$ .5.$9(-.N,+.$ C(=*7*5$'*5$J*<+,$N(9C(7.*5$ +,5B*56*5$N7&V(=.$
6,7,$'*5$'&=(5^$+,5B*56*5$</,=,=$6,7,$'*5$'&=(5^$=(7+*$+,5B*56*5$<(/&79*+*5U$
$
88U 4;0;Z$GA)8$4;0;Z$
$
4*=*-$2$
$ b,<,N$B(-*=U$
$
4*=*-$:$
$ b,<,N$B(-*=U$
$
4*=*-$>$
$ b,<,N$B(-*=U$
$
4*=*-$K$
$ b,<,N$B(-*=U$
$
4*=*-$@$
$ b,<,N$B(-*=U$
$
4*=*-$"$
$ b,<,N$B(-*=U$
$
4*=*-$#$
$ b,<,N$B(-*=U$
1009! 233!$
4*=*-$O$
$ b,<,N$B(-*=U$
$
4*=*-$!$
$ b,<,N$B(-*=U$
$
4*=*-$23$
$ b,<,N$B(-*=U$
$
4*=*-$22$
$ b,<,N$B(-*=U$
$
4*=*-$2:$
$ b,<,N$B(-*=U$
$
4*=*-$2>$
$ b,<,N$B(-*=U$
$
4*=*-$2K$
$ b,<,N$B(-*=U$
$
4*=*-$2@$
$ b,<,N$B(-*=U$
$
4*=*-$2"$
$ b,<,N$B(-*=U$
$
4*=*-$2#$
$ b,<,N$B(-*=U$
$
4*=*-$2O$
$ b,<,N$B(-*=U$
$
4*=*-$2!$
$ b,<,N$B(-*=U$
$
4*=*-$:3$
$ b,<,N$B(-*=U$
$
4*=*-$:2$
$ b,<,N$B(-*=U$
$
4*=*-$::$
$ b,<,N$B(-*=U$
$
4*=*-$:>$
$ b,<,N$B(-*=U$
$
$
1010! 2323$
4*=*-$:K$
$ b,<,N$B(-*=U$
$
4*=*-$:@$
$ b,<,N$B(-*=U$
$
?;)E;H;M$ZA)E;P;M$MAD;P;$PA4FEZ8%$8MGSMA08;$MS)SP$@32"$
$
